L ung cancer is the leading cause of cancer related deaths in the United States. Most patients with lung cancer present with advanced disease at the time of diagnosis owing to multiple metastases. However, metastases to the duodenum are extremely rare. We present a case of acute small bowel obstruction in a patient owing to metastatic disease to the duodenum from previously undiagnosed lung adenocarcinoma.
Case presentation
A 49-year-old white woman presented to the emergency department because of intractable bilious vomiting for the duration of 1 month. Te patient was previously admitted to another facility for small bowel obstruction, which resolved with conservative treatment. Shortly after she had been discharged, the patient developed nonbloody, bilious emesis on an almost daily basis for the last 3 weeks, with an associated 17-pound weight loss. Te patient also reported to new-onset constipation and diffuse abdominal pain. She had an extensive history of smoking and alcoholism, but no pertinent past medical or surgical histories. Her use of home medications was limited to over-the-counter laxatives, which she had started to take recently for constipation, and ibuprofen for abdominal pain.
Te results of a physical exam were signifcant for difuse abdominal tenderness and hyperactive bowel sounds. A computed-tomography (CT) scan of abdomen demonstrated a high-grade small bowel obstruction ( Figure 1A ). Based on the radiology fndings, we decided to hospitalize the patient and to insert a nasogastric tube. However, the patient failed the conservative treatment, and on the day 4 of hospitalization, she underwent an exploratory laparotomy. Te surgical intervention visualized the obstruction of small intestine, along with a new infltrating circumferential process of the small bowel extending from the stomach to the ligament of Treitz. About 12 inches of small bowel containing the invasive mass had to be resected out.
After the surgery, the patient remained on mechanical ventilator support because she experienced respiratory failure. On day 2 after the surger y, the patient's hemodynamic status began to deteriorate and vasopressors were initiated. By the end of the frst week of hospitalization, the patient developed heparin-induced thrombocytopenia and hypercoagulable state, which led to ischemia of the right toes; multiple bilateral intracranial nonhemorrhagic infarctions, with the largest one in the right occipital lobe ( Figure 1B) ; and bilateral pulmonary emboli ( Figure 1C ). CT angiography (CTA) of the chest also revealed 2 speculated lesions -1.3 cm x 0.6 cm in the left upper lobe, and 1.0 cm x 1.3 cm in the right upper lobe ( Figure 1D ) -extensive mediastinal lymphadenopathy with necrotic lymph nodes, superior vena cava narrowing owing to mass efect and left adrenal mass likely because of metastases. Te patient was unable to tolerate direct thrombin inhibitors because of her gastrointestinal bleeding, so an inferior vena cava flter was inserted. In addition to all these events, the patient developed intermittent atrial fbrillation with pericardial efusion. Pericardial fuid obtained during pericardiocenthesis was later found to be of malignant etiology.
Te size of the resected duodenum was about 12 inches. A histological analysis of the specimen revealed poorly diferentiated, high-grade (grade III) adenocarcinoma (Figure 2A and Figure 2B ) with 6 out of 6 mesenteric lymph nodes positive for metastatic carcinoma. Te tumor was transmural and involved the mucosa, the submucosa, the muscular bowel wall, and the serosa. Proximal and distal resection margins were free of tumor. Furthermore, the tumor was positive for thyroid transcription factor-1 (TTF-1) and cytokeratin-7 (CK-7) and was negative for cytokeratin-20 (CK-20). Cells obtained from pericardial efusion ( Figure 2C ) stained strongly for MOC-31 monoclonal antibody and carcinoembryonic antigen (CEA), in addition to being positive for TTF-1 and CK-7. Tese fndings were consistent with primary adenocarcinoma of the lung.
On hospital day 37, patient could not be weaned of of the mechanical ventilator and required continuous vasopressor infusion. It was then that the family had decided to transfer the patient to hospice care.
Discussion
Lung cancer is the leading cause of cancer related deaths in the United States. Lung adenocarcinoma is the most common histological type of lung cancer in men and women. Te main risk factor for lung cancer is smoking, because it leads to reprogramming of airway basal cell/progenitor cell population and activation of human embryonic stem cells with subsequent higher frequency of TP53 mutations. 2 Tere are many other additional environmental and occupational risk factors, as well as genetic predispositions with several mutations identifed. 3 Patients with several of these factors have an increased risk of developing lung malignancy because of synergetic efect. 4 About half of the patients with non-small-cell lung cancer present with metastatic disease. 5 However, symptomatic bowel metastases from primary lung cancer are rare and usually occur after the diagnosis of lung cancer has been made. 6, 7 According to the study described by Nishizawa and colleagues, only 0.17% of 4,114 patients with lung cancer developed symptomatic small bowel metastases. 8 However, the rate of gastrointestinal metastases found on autopsy of patients who have died of lung cancer is much higher -up to 14%. Te most likely explanation for this is that most metastases are asymptomatic. 9 Te most common site of gastrointestinal metastases in lung cancer patients is the esophagus, particularly, its middle portion, and the most common location of the intestinal metastases is jejunum. 9, 10 Metastases to the duodenum are exceedingly rare compared with metastases to other sites on the gastrointestinal tract. 11 Although all histological types of cancer can metastasize to the small bowel, the most common type is squamous cell, followed by a large cell carcinoma. 6, 9, 12 Tere is a signifcant male predominance in patients with small bowel metastases, and the median age of diagnosis in all patients is 60 years. 9 Metastatic disease that invades the abdomen often manifests itself with pain. Te most common presentation is perforation, owing to the high predisposition of lung cancers toward necrosis, 12 whereas obstruction usually occurs as a consequence of rapid tumor growth. Other presentations of abdominal metastases include obstruction, intussusception, and gastrointestinal bleeding. 13 It has also been shown that patients who have metastases to small bowel generally have a poor prognosis because they occur in the later stages of the disease. 14 Patients with adenocarcinoma are prone to hypercoagulable state, which might lead sometimes to systemic ischemic events as described in this case. Usually, a hypercoagulable state is associated with a poor prognosis and a failure of systemic anticoagulants. Medical management of such cases includes the initiation of chemotherapy and treatment of underlying tumor. 15, 16 Immunohistochemistry is an important tool in the diagnosis of lung cancer. TTF-1 marker is positive in about 70% of primary pulmonary adenocarcinoma, whereas metastatic disease to the lungs is usually TTF-1 negative. 17 TTF-1 is also positive in primary thyroid tumors; however, in the case of our patient, thyroglobulin was negative. Te tumor stained positive for CK-7 and was negative for CK-20, which is consistent with primary pulmonary malignancy contrary to colorectal adenocarcinomas, which usually stain positive for CK-20 and negative for CK-7.
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Another unusual feature of this case was the magnitude of metastatic disease compared with the relatively small volume of the primary tumor. To date, a number of gross and molecular features of the tumor have been defned as risk factors favoring the distal metastasis. Tese include tumor size, lymph node spread, probability for angiogenesis, genetic structure of the tumor, and expression of diferent biomarkers. 19 Overall, patients with a history of cigarette smoking have a higher risk of metastatic disease. 20 
Conclusion
We described a case of unusual and rapidly progressing presentation of small bowel obstruction secondary to a previously undiagnosed metastatic adenocarcinoma of the lung. Undeterred by sizable excision of metastatic mass within small bowel, the postoperative course was complicated by hypercoagulable state with embolic sequela of ischemia of toes, multifocal intracranial infarctions, and bilateral pulmonary emboli. Metastatic disease also spread to the pericardial cavity and caused a tamponade that required pericardiocenthesis. Tis case highlights rapidly progressing and lethal complications of metastatic lung adenocarcinoma and the various challenges the physicians might have to face in attempt to manage these complications.
